Determination of hepatic acyl-coenzyme A-cholesterol acyltransferase activity in LPN hamsters: a model for cholesterol gallstone formation.
Acyl-coenzyme A-cholesterol acyltransferase (ACAT) catalyses the esterification of cholesterol with long-chain fatty acyl-coenzyme A derivatives and has been implicated in the development of cholesterol gallstones. In this study we have examined several key components of the hepatic ACAT assay in order to develop a reliable and sensitive ACAT assay for LPN hamsters, a breed of golden Syrian hamster which has been characterized recently by this laboratory as a particularly good model for studying the pathogenesis of cholesterol gallstones. The newly developed ACAT assays were subsequently used to examine whether hepatic ACAT activity is altered in this animal model. Important new methodological findings were: (i) ACAT activity displayed two pH optima, one at 7.0 when assayed using endogenous cholesterol as substrate, and the other at about pH 8.5-9.0 when assayed in the presence of exogenous cholesterol; (ii) ACAT activity increased markedly when exogenous cholesterol was delivered to ACAT in Tween 80 (125-fold) or hydroxypropyl-beta-cyclodextrin (200-fold) in contrast to the use of cholesterol/phosphatidylcholine liposomes (9-fold); (iii) the addition of dithiothreitol, but not reduced glutathione, to the assay mixture resulted in a marked decrease in ACAT activity. Using the optimal assay conditions (exogenous cholesterol added), hepatic ACAT activity was shown to be significantly reduced in hamsters fed a high sucrose lithogenic diet compared with controls (587+/-42 vs 737+/-44 pmol/min per mg; P=0.025). In contrast, ACAT activity measured using endogenous cholesterol as a substrate was greater in sucrose-fed hamsters compared with controls (22.3+/-2.5 vs 13.2+/-2.9 pmol/min per mg; P= 0.030). These results highlight the importance of using an ACAT activity assay which has been well characterized and supports the hypothesis that the pathogenesis of cholesterol gallstones in LPN hamsters is related to an altered hepatic cholesterol metabolism.